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0 7bM3 0%(DiBHlCfc«J, -tLT»«ailtt#?-0* 

e> <D-mtt± 5 sjuf*9 ©ems-assse- £?€tta t -t -sis 

U<tt2ICEtS©3t^l«->-h. ■nPBi •>•" 20 

<i:€:!t$8ii:-r-2>^^2 lclEK©3t^«(8*>- P. 

&<D'PtS.< «h ! bl\-rn*^*I°J(C 1 . 171S1- 6fg© 
S H ©f§^-t'5£# £ ttT O 3 c £ £ *5ia <!: "T -5 ffSUS 1 

ftft:2J|JU±. 1 OJfJUT©ft2fi&Ji^6ilric£:hTO 30 

icEtjL©##ii«->- k.. ; "6 ; 

[natm ?i %¥JixttJifcfli 2 tt¥n;&ttJf-£#a 
W7•<->^A©|5)^;^l!llc|glte)nTl^•^>c:<t^4#a<!:■r•5 40 

8 lcEK©#^««->- P. 
E«©3t^«<§->- P. 

^ |SJ £i§BJJ 7 -f ^ A® UT?H £>ft-5IS©¥«3:fr ft 
ffS2tt^g;*1£Jl©^SIl1£tf^©Kfi!i:*£j£g 

UTO-5 ^i^fiitr £f?t#JS 8 ICE«©ft 
^«<S->- P. 50 
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[f£*II1-2] 3t^fl;S1£Jf©»tt;8JI1itf?©fttia 
|6]£gB;i;7 -f )l AM iC&tZ fcr^l £>n£t8©^££l- - 
^2 3t^^1$Jl(D©tt;-g B ^^©*S*tS)*S 
B^7-<;UA®IC!Si5UT^t>nSJS©¥^l6)<!:^. 5 

• Tbm.8 5' <Dn&T-&muT^zz:£$:im£tz>m 

8 lcKK©ft^«<g->^ P. 
IlB^iIl 3] Jift&Sfc&Ufcft^tt-aiiSSfcli 

Snfcft^S^fcfcJf. <SptHfc<t^SB^«MM*Wr-5 

BH*tf# 1 0 7}M 3 0 %©$eBlc& U . t/TttttSS 
14#i^©Sf6^lSj £ jgBjj 7 -f ;UA® <h ©R3©¥iiJ<gS4ft 
# 5 ' ^5S©«^T'««;SS14»^K(S) d t 

■ s«a&.-r**8"<B3fe.«* •• : f :• > : V 

uT'<#e>n**g©¥i^i°i<hA^ mwmzw-mitcizm 

S^UTl^*li^II1 3 lClEtl©«Rll3t<5. 
[i$l|15] V A€- K©iSS-b^*3«t^-5-©pffii| 
lcKM$txfc-^©H3t^^t.JS:SjSSa*ilMT-^ 

3fe^W-|41±^7tli^6*l^l414©SB^7'f ;ua. ^tt 
5i#^-|S]T©IASR#^ 1 0 7!iM 3 0 %©KBIC& U , 

[0 0 0 1] 



[0 6 0 2J • • 5 ; :>-- ; * ! x ^'v:-' 

tft3fc©affiMii**gsii^ 

^SISI*.:-: 2itt©<l3t««*tfHr^!©WfflII^»j#m ; 
©P^ ICES 5 *iifc«J***-r -5. S«S>SS^^S 

Etr-Rms.' ma,-tj\><- -tt©3fc^afg->^ -tut 
-^©{istffi^cwiiiicEa^n^tifiE^wr-s. &n 

SJEfeit/^ttigStt^lcSE^iD^-Sfcii)©^]! 

Ut. igjMyiC-DOTtt. TN awisted Nematic) , 
I PS (In-Plane Switching) . FLC (Ferroelectri 

c Liquid Crystal) . OC8 (Optically Compensatory 
Bend) . STN (Supper Twisted Nematic) . VA (V 

ertically Aligned) . ECB (Electrical ly Control I 

ed Birefringence ) . S.mm\ZZ>i^Xti. TN. HA 
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N (Hybrid Aligned Nematic) . GH (Guest-Host) © 

[000 3] ytmmmi'- m*. -ms&*jffiRL& 
y, -5fc«>ic, a^fcjgnsuj^gxjB 

U V -7 •< )VJxtfi'&3Hti-> 6«»S ! tlT U vfc . iiftffiglft 
7 •< jtiftH?* fc-SBB 7 -T ;U A*> 6>& 2>ytmffifg.'>- h 

SIg!*nxU-5. »jmtt5»?IStt9«KEEAlSnB«ft«. 10. 
fcto*' - UUtt&tffcJB iv* H «k X. &5fc©&#}SJS#T* 
•J V-7-f;UAT-li^-5Ci*iT#fel^^fi*)14«^ll 
-5 *«pI86 left o fc. 

[o o 0 4] h©*^wtt«i*i mskizj\> 

(ommw&m. isb ±e©j; &&m*iE-*$03*- 

xi*, a* k is*ufc-r •&*> ©atei icaigsn 2o : .. 

Kti'.SttH-Sp 6 ^.2 14 1 1 6;^/&fB. *H1#I* 5 5 8 
3 6 7; 9^. I?) 5 6,4-6V7i 0 3,#;=; -K/f ;^,1#l^4i«l 3 9 
1 1 6 2 0 A>vm<D&mm® IC E«i&<&-5. I P 

otb-» fci*. f, l c i?^»iHs*ffl**««s*-.- 

H*. ftmW- 1 0 ^ 5! 4 9 1.8 2 ^$BI?EW#£>-5. S 

e>ic. ore b^e- K*feliH a n^e- t?©#Sis;VJBft 

hi*. - ^gtSi* 5 8 0 52 5.3 ^fc^Offilgf 
4#rFdaPWO 9 6/3 7,8 0 4 ^W=&B^Ji*.ICiEtS*^ 
-5.. £ &£**.'.-?S J ^..H-oa®-fe;>ffl#*»«*> 30 
- hi*. 1$B§¥ 9 r ? 6 5 7 2,<jliifR ICE1S#£> ^ 
UT.S V'A^E- h'©&Il-fe^ffl5ft^*i<t->- htt.'-fcl* 
3.7 2^4iSRIEEK*^*%..; 

[ 0 0 0 6 ] i,#tbv,»»tt^©*;r»£££±is» 

g£®ic*^*i<gu Mmfth&tffo± ^rz-MF B m^m 

tfi* ■■HitniWvy$P:0^4 9 4 .3 O^WifflSIClEtS 

$ ttt t v -a . c: © isss^s ic fc i %x i* . K¥ mm* 
tkomw? ■< ji> Aiisjsstt.^^^ e> jbbk $ n/tst^s 40 

mux. gti^a^sQ^afiEUTiN*. 

[0 0 0 7] 

mg.&mtz>z\ttfiT'2ito ua>uc©<fc 5 sprats 
->-h^ffli^jgsa*ggicfci\Tii. ®mt&Bt*t 50 
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(i. &Il*;U£*^lcft^«^&c<h#X-£. $e>lc 
sc-tics*. ,. 

[0,0.0 8] 

AC9ttBi#tif$ T 0 7b£ 3 0 %©i|Bir.*,Ci;T. ..ft, 
li^ii*.*. ",*8W0jittii,.-T.E (1) ~ (I ?) ©, 

7fe^««->-h. TIE (13), (14) ©«n€3t 
IS, r fe«fc r lfFE; (.lxS;)>©J«|l*^»p4C-J: USJftSti. 

( i )Kmwmm^mh^^^^k^\t^^^:, 

jlW ©M{$.^|p) T©«t.SS# ^;1 0 7iM,3 0 % , 

(2),: g^*5LS*S6 U^^M-.l4tt*fcii^fl*iz:lSi 
a^^Wi^lWt fe^x^i* i^nSM-r h x£o.. : : M 

3 0 %©i6HIC*yv^UX^^i^ 

**<s->- h. ..... ...v V,/. 

[ o o. o ? ] ( 3 ) 2M7.^;>A©®i?i.jl«|l*p ? ; Mi* 
ii*^ e>©-rn«<± 5 gj-^rt ©i£ffl ic scl «»- ^ . 

i ~.( l )v *>'u< li !( 2 ) .lGEK©at^*i§fit->- h... 
( 4 ) SB^7-f /UA©giJRJS^J&Sg*t 13 6 TIM 19 

(2) lcEK©3t^«flt->- h. 
(5) 2B^7^;VAO®rtil*BI4<h. : »«j«»tt^©, 
ft$*??|p|$SB^ 7-f JUAplCiafg bXi# 64a*»©sF^: 

^t^..iiHWic^s^rtia^uxiA*ct4^ 

(2) . tEK©5t^«(B->- h. ... 

[ooi o] (6) mwy^AAW. wtoomnfaJkzf 

WSfa<D'}>tt< fb^-ftlfrOJjfalZ 1 . 1 TIM 1 . 6 

^©SeB (Dfemx-m* s tix i \ •& c t $ 1 1 •& 

(1 ) t>U<tt (2) lvEK©3t^ti(8->- h. 

(7) bw7^m*; ^mm\z^^mm-&ntz2m 

JU±, 1 0®£tT©tt3!lSJl^e>1gfiJc$nXlN-57-<A 
AX^Sdi^^SSi-TS (1) t>U< W (2) ICEK 
©3t^tf<S->^ h. 

(8) S^lcSB^^-f^A^ttiSS^^toHsfiRS 



{ 

5 

falsT^Z^tZW&ttZ (2) ICiEKt03t^ffl<8-> 

[0 0 115 : (9) **«*ft'JR:j(l-2 3t^«*tt» - it 
**jgi8 7 -f A<D|hJ lifeij iCiSlt^fiT t ^ C i*1$gt £ 

(10) 1B2JfciJfc**ttflK SB^7'f;UAfe«fci;?t^S 

^ttH^conff-ra^snriNS (8) icietsw^ 

(11) '••^R^«©»«**ii^©*»*lSi%i8 

*¥«£^©^a»W#*i©*a^ ft £ S W 7 w ?u 
A® lCtS$ UT^'£ tV-5 &C9¥«3^ 1°) ^H'fWl: 
UTU5ci€ tir £ (8)-lcietS0i3t^««^ 

h.-'' ■ ;: ' • • ' - : ■ 

B^-7-f;UA®lClSi$UT1#e>n-5l§CD¥i^lfi)«i:. S£2 
5 * ^^t'T^UT^'^"^^*!*^*** ( 8 )" ISIS 

r^^.pjffiattsr & 0 t'. ; -r ;wA©3i#^iPi-t' 

C<h£4$at<t:ir-5«fn<ilft<5. 

£ ( V 3 ) '^CiEKOtSR«3tffi.; " " 

( i 5')'' v At- h *«a¥5p**tf*©iite(£iEfii 

iils*fe(*^w±»tt©s^7-r;uA; m*&r B ii# 
4-W£ratfsnfc3fe*ifafisJi;" -a*ai3st'ifisa#Bi 
n^ffiT^ u\ sw7-<;ua<oji#*is) 

TW&Bfi#tf# 1 0 Jbm. 3 6 %©0eHIC* U , ^UT^ 
[0 013) 

JUA£>, Sf*^tS)X-©5fiBr#^ 1 0 7}S3 0%©K8 
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ftii^ifiits^^w^ABteiSfii^ia^ftAis.'. 

aaa'*«« ; r-«c.& cussa u^i ?*aa®#$aa>' 

-■hi*-. >H«6«JlcfiiSlcBElSJ UXlVfclWfcRattflW 

10 CW^P^S^^SCO^t L/T, 'V A ; 

i, 'iO'C BSi L-TH A NSJOjgaS^M^Plf -5 

[0 0 1 4] ....... 

ffli^«aa'*a»cc>i\rsi)»t : .«-.n-H ivi*v ;, Siss- 
aaa»«*®»i^ac«a«»*«*-BPC*f*» a-i- 
<d da-) iMc^siaMjsaaPissi*. ^ -ft^-f -h ■ . • 
(bl) fl»5iit-;<'Sn(mt.<"T») . .«&Rv=(~2- 

a ) ■", SW^-f0l>A (3a )\ ; It/t^mJi&m^ (4 a ) 
20 m&i1zJ]>(DW&& ( -5 ! a ) ; -WXXatttfHiL^ ( 6?) , 

a-tvr®±n*i' C5 b>)a. •jt^a^'tta. (4. bo V 2b^ 
7w;i>A.4i b) ( 2 b-> .'.--tu^aaaaa- 

( 1 b VtmU -5. SW-3?1 r ;UA*3«fel/3t^a^14Jl 
( 3 a -4 1 a «fcXX4b~ 3> b •) tfiftmiMB. > - h £ IS 

«t«wt< "9«aia asta. aa^^uAas 

«t^^M^a;i('T:a~4 a fc«fe^4 b~1HbO 

Rasta^a^-r-s. :s i © ( bo-Msa-f-aaBaaa 

ama;- : >t^ ^ h ( b lj^sic. 

a (na)' ,'a5ta- (2 a ) yaa^-fjUA (3:ai) : ; 

30 3t*H*aa"'( 4 a) i8at^'OT8«-. ( 5 a ) :; & 
ttigStt^^ ( 6 )*^.; aS-feJKD-kSa ( 5 b) , 'SB^ 

aaa ( r b) smutm- ( 2 b)K^tiTSw«ii . 

(1 c) ^&^*; aa7>fjwAte«t^3t^a^.iia 

k 3' a ~ 4 a : ^#3t^a«5>- hsaat-^.^ * t-t, 
a««tia. : *3tai>aW7'f-)t f Afe*:tf3t^a^tta. 

(1 a~4 a) "-.«fiiina%&«aar«. 

[00 15) 01 co (c) "c^^aaaaaa^aa - 
h ( b D-a^sraic^awaaa ( i 

a ) ?(i3ta (2a), ai««sa ( i b ) . - aa-tju 

40 ©T«<5 (5a) , ^^jSUtt^^ ( 6 ) : mwtiW<D 

±mm (5 b) . 3t*a*aa.-<4-b-) . sa7«f;uA 
Ob), iiata (2 b) v- ^uTSB^aa (u) 

^e>Z5*. SW7-f;UAt5«tl/5t^S^1Sfem (4 b~3 

b) #3t^«fs->^h*afi£-r-5. ^-Lx.vg^a 

a. ilitR, SB^7'f^A*S<tZ/3t^^ttB'(4 b~ 

i c) tfitmmitci&zmi&Tz. 02 is, fi^t^Bi^ 

(5a), StJffi (R P) , mfcSHtfctf* (6) . 

50 a-fe*©±»« (5b). ft^mistem (4) . mm? 
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-fJUA (3) , flUHCK-(2)-. -f-UTSBJlSSM (1 ) 3Ht^«*ttJit»i mi 5t^S^1S^<i:l5iailC«tt« B B a 1S 

A>e>fc-5; SB^^-f ;UAfccfctfft^J17jt£/i ( 4"~ 3 ) #^-«».€»*Jdfr-6^-fc3&*»* uu. m 2 5t^il7X1£fi©,- 

#3fc¥»«-> i - Htm***. tuTs mw&mm. as wxiiM£a? : fe - »tt*Rtt#*©si**fo£Bw-:? 

R«3Ht«*«na-r*. an 3t***ttJid:* 

[001 6] fcfc, Si fc«fctfB2lcfcivt. ISStli, SW7*JUA©BIU«iaai**c£#T*. 

ttJB (4) '4a(j7-fAA (3) <k©iESrol«fi?*)£C -5. *fc. 3ll.3t^S7Jtatlli:fl2 3t^S*14@t*S 

h*jtiifiiR<sftisic*iuT. se>csi.2dt^s73i4® jotm. ^7-f^uAtecfctxsii pt^s^taa*-© 

i>t. ttcmmtttto. sot. si i3«t^0:2 ic^-r is B e B ia^ ; f(p*i4^ia)«:2B^>i';uABicjsiJbT«e> 

(filftBi) -»A-»SB^7-f;UA-B^#S?JlS®-»C tt-5$g<D¥tf9?J|S]<!:, «2%¥X«ttlOWtiSB1l» 

f«j£ii|-5*c*{>lcl;J:. ±E<D J: 5 C**«*«»**l** ATO=J^!USia^ : n^l«©^*#i*. sfi* 7b3£8 

[0 0 17] [3t^«7ytt«] 3t^**ii»tt, 20 [• frA 3t^*?*1^^J»«*.llli^«>*»' 

■ttlCfcoX, 3t^**fi->- a ' SICfcUX HHMlc^Sfcliffi^tli. @S/«t¥?T 

■ttf SC&^^Ul^. 3t^«(K->-h3>**©n5rtb SfcBE&bXltSttffi&OftJXO&JOM 0' *3§Tfc 

5>-^-->a> (Re) li, 2 P71S2 0 (3 v nmX.*^ • *. . ft%0?pl2. 8* *3ST*?.C £A* 
CtWSK, 2 0^11 0 0 nmWc t^'St)'. ffSbt 6 ; *ST'*4c,!:A«J:iJ»$l<, 4' 5fc 

ICW£U<. 2 0 7!iS7 0 nmTfcSCi^atiif^U HTfeSCi^S £>IC#£ U< . 2* *3T*5uiS< 

n. h£tt©**fifc©b3-gp>3 \ S€»C*/t»*,k5:v C ffc»T* *c b 

(Rth) tt, 7 075S-5 OOn mXfc*£-i'#».*i ' 30 '''JU^?WY%9li^'BMfiJ:Znil2X4Ml^ttJIIC 

<. 7 0I3 0 0 nmt**Ci:A«J:yffJU<. 70 ffll^fttjglS'tttt^lCp.^X. £ £> iCi&BJJ-T -5. 

71312 0 0 nmTfeS^t**$e»lC»*Ul^ 3t^fg(S v iSSIS^Ii. EAbTO£#<rr-@££tlXO-5Ci: 

hOfflrt U-$>- r-i > a> (Re) £M^ttp\>\, ; LHV *U7-AW >y-£fflOTE|2)ttif!i£@ 

^-t :: -->3> (Rth) i*. -?-n^nTie^xs:«$ti s-r-sc a^Rj&ictysjrrscii:** 

•5. #£bl\, 

Re= (nx-ny) Xd \ : [0 0 2 0 J JgB-b-'l'O*^- KC«fcoTli, 

Rth= [ { (nx + ny) /2) -nz] X d Utett^rj U*x'J y tS'ElS) bXl\Xfc<J:0. 

St*, n x;fcJ:tfn y li, 3t^«lS> — KDSrtEW* > B .14»W3U^T I J y *E|S)"r*ig£. StREttiSI* 

U, ^•LXdia3t^««->-h©S$X&-5. 40 TIS, 7*y>^>». 7'y*->H. ■>7y't'7i-A 

[0 0 18] ft^#l:r5l£JI (JUT. »1.3t*»*tt»t SL ■>7y7i^;n^fM. ^.mSKx^^fs. 

h±ttroL-*— >3>*SH-r*^<i:*tX-#-2>. 3t 7^3 + ->M^7 x^;i/ 1 'J 5 5»H. 7i- 

^W-liHSfcli^W-Kili^W-rsSB^^-f^Alc ;Ui?4*-y->S0i. h5>5ESfcJ:y:7 ;U7--;b->^P^* 

311 3t^S7fttJl<!:Wi2 5t^7?1ill0^ffl «iSHli^?-lClS. £Slg#t>££n-5. ^ttiS 

I*. 15rtU'^-7 : — >3> (Re) ©ifflSgldSlC^T alia^^JiUiSLipia^lC^ti-jgBl^U^-t). 

BWT. !f!2?t^#t;frttlf£§$lt-5C<>:*>X'£.S. g|2 50 (iSH) 7t?'J^-«!:&£UTOTt> 
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B*^i5S»#mi ; 4 2§m#S©^3SIClEK^fc [0 0 2 1] 

-5. «f«)Ratt»^©«a«*m 0. oo i7bMo. ntu 

j : (Ql) ' (Q2) (Q3) v (Q4) ... ( 

^-CH=CH 2 — CH=GH-CH 3 -^H=CHH3 2 H 5 -^CHiGH-n-CaHy 

• (Q5) (Q6) (Q7) (Q8) • ' (Q9) (Q10) 

' ;i -^=CH a — CH=C-CV<3 : — C=CH 6*'^ ; 'H " • — SH 

• CH 3 7 CH 3 . : — CH— GH 2 - ".- " <• I 

■■ • ■ >:■?>>.; -,. ;v« : ■: -TCH^CHa. . . ,. . 

(Qli) (Q12) 5(Q13) -(Q14) (Q15) - ; (Q16) > (Q17) ! 

[ o o 2 2 : i it catts ( q ) (* : . TOBttWBS- (Q 1 d UtVtf fcttHbttMSI*. ; 

~Q 7 ) %i fkfcm*& (Q8); ^1*5^? U%=iVUg !i m^ttg&S* «Sa t WV»T» 

ct^S&lc»*l>V.-ac*Vi<tt^FiBI«ii«l^r- (Q [0 0 2 3] •• 

1 ~<3 6 ) ttttftJKtttt?- 20 [4fr2>] V-'K : - W." .f- -:• v; ; •;'!•,• .=-. .; 

'••Si'- ' -■■if ,- - <N1) p V A. - ■ , • .- r 

••• '"■■' - ■• ' -*ri v. (N2),..' ! i 'J-Sit ""■ s H* - . s .-.^ 

.. • . (N3> ; ' ' • ; " ^ ? 



x,: i 



' " ... '. ". ? v .. , < N4 > '.. ..." : 

H 2 C -<J H-CO ^-CyH^— ^^S^^rCN 
(N5) _ 

[0 0 2 4 ] [<b : 3 ] : - 



[0 0 2 5] 



( 7 ) 



11 
(N6) 
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ch 2 =ch -co -0-0^,4— ( H>— < H)-CN 

h)-c 2 h 4 — Q-cn 



(N7) 

CH 2 =CH -CO -0-C 7 H 14 — ( , H 



(N8) 

CH 2 =CH-COtC-C b H 10 
(N9) 




(N10) , 

CH 2 =CH -CO — O -rCgHg — ( H :V-^ ^ 



tCN 



Hb4] 



(Nil) 



CH 2 =CH -CO-O-C^H^— ^_^~CO ^-fTA^v^ . 



(N12) NC 
H 2 C%H -CO -p-C 7 H 14 — ^^-CO -O — 

(N13) - ■ N 9 CN 

CH 2 =CH-c6-6-C7H 14 0 -\_\-^~^-C e H u 

N N=N 
(N14) 



5 H 11 



HjC^H^O^-CtH^-^^^^I^v 



(N15> ' •' sT* ^ ON 

CH 2 =CH-CO^O-C 7 H 14 — ^ > \— ^ ^ 



[0 0 2 6] 



Utsi 



s 



( 8 ) • 

13 

CN17) . . — , . — . 

CH 2 =CH-CO HD^H 14 0.-H^J^H^-^3-C 4 H 9 H 
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(N18) 




(N20) 

CH 2 =CH-CO-0-C 3 H 6 — ( H ^CH=GHr^ -H] 



[0 0 2 7] 



[0 0 2 8] 



[0 0 2 9] 



Mb 6] 



(N2 ° // \\ 




CH 2 
(N24) 

H 2 C^CH -CO ^^H 14 -^fjHCO -O.Hf ^ 



■ >.y: ) 




(N25) 



F F 



N 



CH 2 =CH -CO -0-CVHi 4 — H^J^-CH=CH-CO -O- 

,,,,y ' ^ \[<fc7] 
<«H 2 (N26) fiH 2 
9H i J CjH 

0 4 H 8 -O 



.9H 2 (N27) 



0-C 4 H e O — ^J^-KX) -O—^^—O-CO — ^^>— OC 4 H e 



9,H a (N28) 
9 H 



o:9 H 2 
9° 

-o 

9 H 



O-C 4 H 8 0 — N=CH— ^y~CH=N— ^^—OC 4 H 8 -6 



lit SI 
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15 16 

o;9 H * W9) ch 2 

9 H °\5U« 

CO 

... ' ' 0^ 7 H 14 -^>-CO-<)HQ>-0-CO-^--OC 4 H e -^ 

- <' F F 

.... . .. . 9,H 2 . (N30>. CH 2 

- 9 H CH 

CO ' ly / QQ 

- 0-C7H 14 — ^yV-CH=CH-COHD— ^^T^Hs-O^ '- 

(N31) ... ... ,.. r r-^ .. , ■ 

CH 2 =CH -CO ^^7H 14 -H^-^J>-^ 8 H 16 -O-CO -CH =CH 2 

. (N32) 

. h 2 c-ch-co^o-c 7 h 14 -<Qk-^-oc3H 6 -o-hc%h 2 

'V '• (N33) '-; ... 

f ^■^»^7^9i h «-(h)- {^^C3He-0-*c&H a 

[0 0 3 0] 20 Ht9] ' ., 

(N34) 

CHj^H-CO-d-CyH^— ^S)— (^^OCaHi 6 -0-CO-CH3cH 2 

CH 2 (N35) CHi : 

9 H • H 9H 

(N36) 

CH 2 =CH -CO -O-C 6 H 10 

(N37) -,o •' > 

h 2 Ah -co ^^7H,4-^V-^^-oc6H,o-o^co -hc£ch 2 

[0 0 3 1 ] [<bi o] 

?,H ? (N38) C ( H 2 

9^3-- 9-ch 3 

O-CyH^^^^-CO -O-^^-OC 6 H 10 -0° 

d xh 2 ( N39) >■-, . : ^h 2 

CH 

O-C^-^j^-CO ^-/3-OC 5 H 10 -O 

NC CN 

CH 2 (N40) fiHa 

9~° H 3 9-CH3 
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[0 0 3 2] 

lit 1 1 ] 
(N41) 

CH 2 =CH-CO-0-C 7 H 14 ^-^ ^> 



(N42) 

CH 2 =CH-C0-O-C 7 H 14 — & ^ 
CH 2 =CH-CO -0-C 7 H 14 - 



• Fe 



-co 



Fe 




(N44) 

9~c 7 h 14 o 

9° 

?, H 
CH 2 




OG 7 H 14 -O 



9 H 
9° 




Ot^H 



?,H 2 

9 H 
9° 



(N47) 



[0 0 3 4] 

Hfcl 3] 
(N45) 
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CtH^-O-CO -CH=CH 2 

ch 3 o 





OCH 3 

CH 2 =CH-CO -O-CVH^O- 
(N46) pCrHM-O-CO-CH^Ha 

0CH3 

ch 2 =cht-co -o-CtH^o 



[00 3 5] 
Htl 4] 



fiH 2 

9 H 

90 

O-C 10 H 20 O 



cb-o 



0 




[0 0 3 6] IB 1 ft^g^JIte, ^ttjgllfcfctt^fcS €/7-, J?®;St£»J, -k^UP-^X^^k 1 , 3 , 



( 11 

19 

*. *«iS«0«'l=lir 7"S H <«. N, M-vX^ 

* W.*if«**jW ;•--•>•> > (09; 7-feh>.:>5 L JU 10 
x^krHv) . x-tMU :(09, ^K5£ >'P75>. 

*7 a a— n ^ >tf : &. ffuasu^-T-f; 
*J#mFisr4'u & y-tf^My 3 * " u a.-* 

[0 0 3 7] ^ttiSB^tt^tDB^SJ^lclS, |&*£n 

a>j009iz«v a -^)^-mt^ mm>\m2 3 6-7 

6 6 l'#.'p)2 : 3 6 7 6 7' 0 -^ro#ftifflSIEtl) , 7 -> 
P -f >X-^U WSWIt 2 4 4 8 ; 8 2 s .8<VRM& 

wb \ d -mtJkmwWimmmT •> &c<z>sti&tm xxm 

2 7 2 2- 5 1 2 -49HMHBIDN 
(*@!t#l? 3 0 4' 6 12* 7 ^. ffij 2 9 5' T: 7 5 8 ■£? 

mrnmam.) ,- : put tf^s^M^tp- 

-75> 7i-;kr h (SfcEHtf* 3 5 
4 9 3 6' 7 ^-jfJSBSE*!) , T tf V is>tS M7i \* 30 
Mt^r#i mi3fe6 0- l 0 5 6i6 ~!*MiM+ymiMtt 
4 2 3 9 8 5 O^'-jfJfflS'iEil) &£&*t*-9&7.*J-«fr 
4b£% (*@4#tr¥4 2 12 9 7 0-^Uf§$fflS!EK) ##3" 

0 mS.2 0Wm%T'&Z>Z£t>W£ls<* 0. 

O. Mti^jW—'fo 2 OmJ/cm' 7iS 5 0 J / 
c m''.l!tt£tW*l<.'"l 0 0 7iI8.0 0m J/ 
cm' T--6-5Ci*f-!Ee>lC»*Ul^ dtM^Rffr^jtt 40 

I*, ^n-emiJSllC) . 0. 1»S2 0'if-nT!»*Ct 
*^»*L<. 0. 57ME1 5(xm-C6SCt#Sf>.l:» 
*L<. 1 75S1 OMmT^It^i-b^lO. 
[0 0 3 8) [glMJ:7-OUA3 *^"«|C-felT*55#^S 

f«-7-f;UA«. S#73lR]T<DSSIfi#Z/*< 1 071^3 0% 
©KHlC-fe-S. 1 071S3 0%lC-r-5S 
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r6]T-©®&{*g£±iESTiSi -r -5 "I £ a«9< - 

©ffiart^'uiitt^a^oittKHiftSk-b/K-* < fc-s. ... 

3t -> - - K * 9MHl*Mi icffl l v&ff E ; ftmffim 

asa:*Sa<7)ttffia9t. (iSg; SS) iCfc.Uft^ffitfH 
•>■- KttfflU & tl*Bti7<f-fe!M2Ba-- (rfcttiRII) : 

J55^|-J:p®©«-r-^:$ < rtSjr5-^ : -£«wr-S:fc«> 
**Wtf7S-B 3 .0 ;% ©lea C»B"-r*-E!t?C7-f";UA©J8-. 

» -t*'tei*iR»> - WMMreex* 

[ 0 0 3 9) ■MAii^mmom^iSimtt\ tftmm. 

I \ €>*t-S'a W :T7 *f A (D«I U < "T IC «fc ■5 i S*!I-!>ta#.iSS ^ 

tunmtkx&ma>*e &iq^-#x. .«Jtsr; (-6-5 01a - 
n*SBj7^vi>.A<Dji#73>i^T^rifj oms. 3 , 

0 % OfEHEfilpt- 5 C tTSffl 7 -f ;u~a (CO®Er^-4*0g 
$ n. ;3t^»«t->- h*«J©r Ufel^ IcSffl^rif.^A-i* 6. 

3: G.7}£>r9. OtSflDeBfCftS C t^SS'l t>. '.f r; ■ 
[ 0i0 :4 0) 4EXn®an.-7^^«v/j^^r^M-tt«- 

,-r * . : ^ffsw^iAtt 7 ;u a ©ii 

OBKVJiU^-fc) T»o-T.t>J|- (3t$473lSl.OS*i^A' 

pt^M-iiltt^-r^A©^. BuiEJCOSlff^n x:, n 
y*3«k?^n z lS, ±TS7S-5ffi ( n x^ n y=^ ii z) (C 

(Re) tt. 1 07bl£1 0 0 0 nmT^CitffffiL 
1 5 7bS3 0 0 nmT*i*->*-lt*J$ e>lC»-*-L/< „ 
2 0 7!iM 2 0 0 nmT'&ZZ£&&>b1X3Hsl\ 
Jj®.mW7'(Jl>A(Dmfr?3fa<Dl<>#-7 : —>a> (Rt 
h) 1 0M1 OOOnmTSSZi^K. 

1 5M3 0 0 nmt»5CiA'J:U»i£L.< ) 2 OJi 
SaoOnmT^Ct^bCffJUV Re, Rt 
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R e ( n x — n y ) X d .. 
Rth= [ { (n.x + ny) / 2} -nz] X d : 

bX d ttBSB? *< A© W ;* X& ■£-. MW7 JJlrAO) 

tt^'fDw'mwmtmn&tew ( 2-»Jaji;icS# bfc 
js'uw* u.< « ± 4-aeu ?.-as & ic#* b < t* ±" ? giu 

£bx:EA£iH&J:££v - y ! 
7^yi/A*<swrc*s<ti*v ates®^* 1 a : o:%m±. <t 
-xB!9#**£m$ u ^tm?&***. «fc u u< 

litJUD y •. »3rb t Yfb;m -:*gt3£<* 

-7:7^1/- hTi& y ; I 'jfc'O ff * U<H*t;k P 2 
-77^H^*5; -b;UP-xz-b^-K©m^^ 
1*2. 4JU±3JUT#»Sb<, «ty»*?u:<i*.2.. 5 
1U± 2 . 9 JUTX' £> -5 ; "ft* bi tiSMtrtU v.-. <t.bx. • 

Ttiy u-K s>y ;u-:K y^#^> 

Wtt&t*lf 6&<S» rte/SbC RHHttftO}9--1 .1 6 5 6 A 

#S)©TKfflir: (20 .■fe*"D. i -X7tT- h©SHb&©ffi 
TV a&®.lA|*i (:3 ) :^0S»ais«t«.^VUA©13iglE 

a zmw? -4)Vte£ ox mm ** z.h tjo**-^ .>.:<■■■ - : 

[^0 Gf4>2":] S W s 7 >f ;l> A <h UXffl l » S .* »J 7 -f Jl> 
A»*i> £&MMt- : VSJWO h*>3. h) sis* yreifcf 

lc*H>g<t bXaiEi bxt>«fc i> be sJf iajfc©*f 2*©^ 

6 1-1 5 8 4 1 4 ^ggjp 1 - 1 2 2 4 1; 9 43 - 

gjjqii 1 - 1:9 8 2 as-^^t'iciEKo^jS^mcvsc 

Jif S c: it lCJ:-3X7W;»'AifbUX i b«k < ; WZlift'A 
m 6 0 -2 7 5 6 2§. 43I3BB6 1 -9 4 7 2 4f, 43 
fflm& 1 -9 4 7 2 4 5-^. 43I8BB6 1 - 1 0 4 8.1 3 
4*.'-ttHQ'6 1 - 1 5 8 4 1 3 -St. *3«fc^l3¥6 -1 
3 4 9 3 3^lCfEtS©:*;££ffll>-5C:<!:#X£<5. 
fc. 43§§BB5 6- 1 6 2 6 1 7^IClEl!(Dg«ig^y V 

it;, fi«igoD7t?y-7— s^^ic^aj-r^yv-^'r 
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JUAijftffi^j&^ffll^XtjifclH 
[ 0^0-4, 30 ?M I >tt^(@©3SSfl£ffl l vx, - ; -S§-©Jii&. - 
□ lc «fc y.$i3f* iCfiSSbfc 7 4 » A$ Mg WJ . . . 

mizm uxofc«icjR-s©?wi*.fi^ 5> tx*«t uu 

•f JUA«1W.UT«J$-<. :«Atf«ft!?4 4-20,2 3. 
5 ^lc!ES!2:ttX.l>Sjfr;$£ttO-5 c t*ixe*. 

r **jy.f?h*attPi— ojbjst* <fc i;\u s^-s^.y 

lC^i£1$fc-y:-5fe«) IC, *.<D^«iic^^^#.y ■=?-?§ . 

;UAli. rftsasa ic-4;y SE^.tife 2 &JU±, 1 -0 JiJU 
7 * Jl: commit. \2ma±..; ,6«JJt!F.XA.-5w t M& 

If, i SNIJ|;%Slkl4JI> -««RS±«v '7;>3=/n U'-->; 3 -> 
^^PfiiRe, (H^>5:«h') «:|5)KIC3£^.-5£t- 

..;;;r-:....il^:i: " ■"- ■:. f • . :.• 

: [ 0:0 4 4 irBB^ ^^^Aicii. ; S^ji^©^ > K y >^ 

ttl^Lh©ZS»JCK:® $>fcl^p® lev yMM&#SJ*-& ; 
#***^:fe:S:*^i*X^«ti^, y.y K9Jfc,«fe^<l?y; 

"7 — ICO IAX.I*1# ^ 1 0 - 4 4. 3 2 7..lC|Ei!S:nXt> 
•S f£Pt&mm leffl l > -5 S t AfX#;:-5i:; STt- 
«^WSt41±^^*^^IC:liv: : ;7K.y^-:7:^^Alc : ^ 

mem* mifrmf. ^%&m&?.< jv a ttu»t t *?§p 
ia. '^ws»ii7^A««ar^«^*v{^f^it'3 

I- >^ - iiji(*.x.ii, y V - 7 A ^IS) IC-t^ 
U,%*ti <h ^@/«i:^|Sj lc-?-*iJU±©fg* lc?i# 

[,0:Q 4 5:»5£B^XIi. .±E«tt*^^aWi2H^ 

Xl>'-5'. . :. . •- , • V T^-/hi'-5 r.;' - ^ 

m^M 7-i )V A lcK<**fjJ&: 5.^, iSSiJ; 

S Hit S S A* 
» * b iv. :»* < ItmW 7 -f ;P ,A* ©SSa»lftA<'5. 
I. 7iS5.0»m%©iEHIC*3l^Xv «ty»$l><li1 07b 
14 6 Sfi%©©B«CfcOX. 5 t> IC#£ b < li 1 5 7i 
S4 0S*X©KHlCfet^XH#^P3te't*. ; • • ' 

IC 6 0 X&± 1 6 0 -ClUT, J: y »S b < « 7 0 

■cfii±i 5 cpJUT. j*e>ic#£b<i*8 otJa± i 4 
o "cjutx 5 mx± i o ^jut, <t y »^ b < i* i o e> 

«±8#JUT. 3e.lC»*b<li1 5&U±5#ttT©- 
»teS*Hig-r-5c:i:*i»^biV cti6©H*^SIig 
b^7-< ;uA©^s®^ffli*bfc^^ njg-r-5©^»^ b 
) $6ic cnt>©fs*tos©«.t^->5w*>xsiitx 
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[0 0 4 6) (3X52 • {gfgiite -*fiT$#^O^U^-.. (S^Kl^Kffl^y^--^;- 

il1*fg¥l4l . -1 fSJU±T . 6^gJUT*t»^L<. «fcU £EO-5C<t##£ LO. ErSjK©i?<*l4, 0. 0 171 

»$KB1 - ;1 f§JU±1 . 5fgJUT.- !*t>ICff£L>< IS (imTi^CtWS U< •. ;0 . .0 5 7bSl Mm,T' 

14-1 - 1 «W± 1 . 4fgiUTT-££„.-flSWfcJi{fJ»a<3 JSC t t> lc»£ UU; ElSJilSffll^ ft 

0 %SWXT\ «fc D'»* L < 14 X 0 %/$£A± 8 0 %/ @S$nfc<f«jS B B B 14^?-li; W.faWktfU< XfcEAtt ■'. 
#JUT. S6IC#£U<C*1 5 %yr#a±7 0 %>«»Ja ^€rJti#-T-5C t#rc# -5. .*fc v *f8PTIi«ttjRa- 
TT*S. -GStfl/«EJ2<*;&<5 0 0%/KU±X'$>2>Z\ii 10 # 5* *j?i©tt<tlT-El5] <* ««: 

is. 5i#tg2'o o •^s«**-»ftTt B B«'r • Hteifcfcs*. -.&&u . jgw :*<jii<a <t#ig • 

<0.*1CSW^-<^A.*; »S««*^:«-*?«JUT.v-». ?Bfi£tF-5i£lSlK . 9- 1 5 2 5 0,9 ^ffiiBiS) , 

s i>< (* 2 aa^^iTt^.-ss^jg-r-sc <t#»£ t>, *mi «t i >•* r:ffi.SHt*e-^.B.WT«!»i«*.i^fflt\*!. ' 

[0 0 4 7] CCD.fcplCbT^n-SS^^-f'JUAWS 3t^R*i4Jl'*i8W 7 -OU AOH CffllClftlt SH^Jb 

514. .8 0 - V;6 O n C t#»$ U<-; «fc-.y» W7^UAil^|*!^^^J|j^4«l^ . 

*'l> <>«:•? 0-15 0 *m, ^iCft* U<(4 1 0 0- *3fc¥«*;l^©EGl«i: UT««t2 -fr* C it !fekfe>- 

1 4 0 )imt*4. J^e>*V«SW7 ? f:;WA#*.<![)S*Jt 20, £-5. .. . . T ... 

h £ UTfcfiOU tf£©ft*«^ttJ*&;* [0 0 5 0 ] v. [«3tR3 •^tl^.^AJMyi^'"- o 

l^. r .: • v ; £>•&. 3*^<l^Blfc^%«^»13tK.I4. '-fiSlCvH 
[004 8] ft^M-fAISfc U t'=;HT;U=i -Jl*7*jk&*Blvcm*a.' 

«fc l>. S«PJ.7w0uA©J?2 14; T 0 TiM 5 6. 0 *i mT* ^A,%jgBfc7:^^ 

SCiWSK. 5 075S2 0 0 *imt$5Clt^ <t, gs'gW;£Sg(4 *7t ^l^^^d^^^C^V.- 

(S*jE. JEl^&l»*;l : >(4^.f:^^'tt^) : : <t CDJg**i& 3p> [00 5 1 ] [jgBJ«S&1i] siiaKt.U^l^.iiS^ 

sas-. <a p *tt-Mas,« mnmm v) ;«aa. • 1 14. ^jg^* s ; 0 % JUdt^fe* c t.^s^-r-Si- ;pV, 

») *i»ltT*)J:i^ ig«SlcoOTI4. «PB.%V.,^j3' &ti^. Hr%q^i^^ 

3 3 4 3 3^45«ICEII«f**. tt*»©WSI4. 0 . h^.lC«t;y.pBJt*^c: t-«»i'L^>V ; SWftSKQ, 

1 7bS2 nmT*5C!:#»SK. .0. 27b2ElMm H$I4. 2 0 7bi5 0 0 MmTfeSChtfif S U<. 5 

T&£Ct#;*e>IC#£H.\. 071S2 0 0/xm-C*S^£/)*$:t>lC»*LlV 

[ 0 0 4 9 J [EftM] EIPJKI4, ^tt^tdtt U [0 0 5 2] tiSS^^S] *^B-«I4, fil^^g^^E 

^4?n?)l-7£G*Zm<D&f&^&Z>WZ?> .... ^JBl***jilifT^.: TN (Twisted Nemati 

^5a7^Pvi"^S ( L BR) BJe'sWOMbdlfc c) , I PS (In-Plane Switching) . FLC (Ferroel 

(W, to- hU3t»->l5. > 5 *^^5 i ->;U>5 L ;i/7> : E ectric Liquid Crystal) . O.C.B (Opt ical lyCompensa 

-C»A^P7-f K. ^fJ'JJUW^W W^IBWckP tory Bend) . STN (Supper Twisted Nemati c) . V 

fc¥!3T. Wi\1Z>z\£1fiT-ZZ,. SfelCfSli©^. A (Vertical lyAI igned) , E C B (Electrically Cont 

»H<0tt4&-SlM4?t&«lc4:y. EloltS^d^C-SE rol led Birefringence ) *3«klXHAN (Hybrid Al igne 

rSJKt>flJ£>ftTl>-5. ^»J-7-05t'>^Maic«fcU?B d Nematic) ^- KOjS B l-fe;HCjt4J55-rS i t)OD*<Slcti 

m-fztiifomtf&iztfis. m. ^t'>^4a3ii4. tHuv ^$nTo-&. ^tHct. nswicsii.icEifi)UTC\*; 

-iogf^. »^>?fiT'-S^|Silc, aiaic-r-sctic fHKXattiTOPsUvVA^— p. ocb*-f, ha 

.tUmSfS. *^B^T-|4. #«;"gSi45T^ L €5• 50 Nt- K<D«fcp/«^jS B i-fe>l^€:ffll^fcig B lS^glCfcl^ 
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v A.^-KroiSiiiiTFilffiicfcOTftic 

tf>&J|-kJU 2-1 7 6 6 2 5 ^t&SSIER) iCltlP 

AT. ( 2 ) VAt- KSV^F 

*4><tLfz (MVA€-K©) •M-fcJU (S I D 9: 
7. Digest of tech. Papers WI*) 2 8 ( 1 9 9 
7) 8 4 5EK) > (3) Wtt^Stett^fe'SffSSBHiO 10 

Ki<^>Ei6i$f 'l.t-T ( n-A S M^E- K) <©5SS" 
1r;U (B^fBW^to^fSks 8-5 9 (1 9 9 8) 
KtS) ■fcatlX" ( 4 ) S U R V A I V A L =E- K^SSSt 
; U ( L CfaV > ^ ^ •> a 9 8 : f l 3i ) - 

^©U/tSW^if-JUAtbl^T: ±*JZ?V (M 
— 15 O', ' B*#3t (**) I?) '$:ffli^Ti :; iiffifi 5 5' 0 n 

mic *i it -5 u * -t^ 5* 3 Li*:. : 

-.<*';* u) i*««ifift ( Kb & r-a - 2 i 
a dh; aE^ffii&ss ) ic«fc y mm^fi^m^. 

*A©0I7j|S]3 OmmPt3PgT£<ii::*>75:».miV -tOD*' 

o^Mic^i^iEKB'ife : ■ 30- 

ICjftoTl 5 cmg; 4S'1 c rrilCl*>^y >^ 
T 1 6 rri m /»T. Sg 2 5 *C fc ifct/*i*»Sg 6 6 % (7) 
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if>5*#te¥73 A left ,T35 mtt* ir , - 
iZfti T 3 mrriSlC^BIi-r-5,, ft*??fS}ICSPffi£ 2 5 m 
mfflmT'^*y2i-2>. T M A38SSS CTHA2940 

§} The rmomechani cat Analyzer. TA instrumentsfctSS 
) SfflW,' O. 0 4 N<D*i£j)0*.J5:;&<t>3 Otz)>£ 
2 o o.t;*T-3X:/^x^;SU^e>^t;^^k^fflS'rs 

5„ 3 0t:o-d:a4IS<!:.l/. dtlX)^ 5 0 0 /tmiRJil 
[ 0 0;5 4 ] : V. tt^W1 15] ... 

(3t^6*j^l*14S^ 7 -< ;u a rottiS) ¥«3ltttg 6 0. 

9 %<D-t;UP-X7-t^- h 4 5:Hi2S6 (S&g'2. 
7 f'^-t'^l/gjfeglii Polymer Journal 17.1065-^1069 
(1985) lCieSJ<0^;*T T 3 C - N M R 7.^£ h^gjlJ 
5£) '. 'TEflJui^-T'^T-^i^lWB^i ; -3 : 5 fSMBS; 
'J>Kh'J7i^l,2. 7 5«MS5fc«fctf'J>6£fc:7i 
3*5*7 sSsy*2.. ; "2 OSMS&'fc; J£<b*3SU>2 3 > 
2s 7 5 Bfigf5. -pti^V Tjk4 2 : 5,7«B^tfrr.- 

-7 r ^y- i *8. -5 oMsgpicjg^ufc. mznfcmM 

[00 5 5] : - -.: : >-- ; ■ ' , •. " ".'-V, " 

Hfcl 5] 



0 t-\0/-°- CH 2 



[00 5 6] .'S tV^c 7 -f. J!fe!**.T«*iN* ; 

sb^7 -f juavs i 6-*.«#iufcak. x :( g ) i£rz>y C 

1 4 0 < CT? 2 6»^«6>t#;^ll««#t> ( j vi-(=#) 

raVv i o ox (x^'/x ;! (5s) t?'^aiu"fc ! . r •• 

[0 0 5 TP v.; 





^jK5«91 


tt^JI 




3 0H*% 






1 oot 






6 01* 


nai-ti-r 
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